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Abstract of JP51 90311 

PURPOSE:To provide a magnet which allows high coercive force and stability by holding particles in nonaqueous 
solvent or non-oxidizing atmosphere during a finely powdering process, a coating process and the process 
between such processes. CONSTITUTION:Magnet constituted of the following is manufactured; 5-15atom% of R 
(R is an element of one or more kinds selected from rare earth elements and that contains Sm as an essential 
element.), 0.5-25atom% of N and T (T is Fe or Fe and Co.). The method has roughly powdering process which 
roughly powders mother alloy which contains the R and T so as to provide alloy particles, nitriding process which 
finely powders nitride particles so as to provide magnetic grains and coating process with forms non-magnetic coat 
on the surface of the magnet grains. The finely powdering process and the coating process are continually 
performed in nonaqueous solvent. Thus, magnetic particles which allow high coercive force and low coercive force 
deterioration in the lapse of time are provided. 
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DETAILED DESC RIPTION 
[Detailed Description of the Invention] 
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manufacture, when degradation of coercive force was accepted with time and it saved 
especially by hot environments, coercive force degradation found out the remarkable 
thing. The cause of this coercive force degradation is considered as follows. 
[0008] The oxygen of a minute amount contains to the magnet particle used for 
manufacture of the various magnets of a Sm-Fe-N system. This magnet particle is 
manufactured by pulverizing, after carrying out coarse grinding of the hardener ingot and 
usually performing nitriding treatment subsequently. The oxygen in a magnet particle has 
some which are contained in a hardener from the beginning, and has some which are 
mixed in each process. EP 0 417733 A2 ****-- the Sm-Fe-N-H-O system magnet 
particle is indicated, and the purport which the oxygen of 3 - 6 atom % mixes in this 
magnet particle in a pulverizing process is indicated. And as for oxygen, the purport in 
which at least 80% exists from a particle front face at a less than hundreds of A field is 
indicated in the magnet particle. 

[0009] When this invention persons analyzed the Sm-Fe-N system magnet particle front 
face after pulverizing by EPMA and electron diffraction, it turned out that Sm and Fe 
exist in the front face in the amorphous condition. Therefore, it is thought that the about 
dozens of nm oxide layer of Sm and Fe exists in the magnet particle front face in the 
amorphous condition. If a magnet particle is heated at about 200 degrees C or more, even 
if it is among an inert gas ambient atmosphere, said oxide layer will be crystallized. 
Specifically, it is Sm 203. It is thought that it has decomposed into alpha-Fe. Moreover, 
even if it is temperature lower than 200 degrees C, if long duration heating is carried out, 
the same crystallization will arise. 

[0010] From such consideration, said oxide layer crystallized, the reverse magnetic- 
domain generating prevention operation decreased, and this invention persons reached 
the knowledge that coercive force deteriorated, when the oxide layer of the amorphous 
condition of a magnet particle front face had controlled reverse magnetic-domain 
generating and the magnet particle was heated. 
[0011] 

[Problem(s) to be Solved by the Invention] This invention is made from such a situation, 
and in case the magnet containing Sm, Fe, and N is manufactured, by preventing 
oxidation of a magnet particle front face, coercive force is high and it aims at moreover 
offering a magnet with the high stability. 
[0012] 

[Means for Solving the Problem] 

[0013] Such a purpose is attained by this invention of following the (1) - (7). 
(1) R (however, R is one or more sorts of elements chosen from rare earth elements) Sm 
is included as an essential element. 0.5-25 atom % content of five to 15 atom % and N is 
done, and the remainder is T (however, T is Fe, or Fe and Co.). it is — with the coarse- 
grinding process which is the approach of manufacturing a magnet, carries out coarse 
grinding of the hardener containing R and T, and obtains an alloy particle The nitriding 
process which performs nitriding treatment to an alloy particle and obtains a nitriding 
particle, and the pulverizing process which pulverizes said nitriding particle and obtains a 
magnet particle, The manufacture approach of the magnet characterized by having the 
covering process which forms nonmagnetic covering in said magnet particle front face, 
and performing said pulverizing process and said covering process continuously into a 
nonaqueous solvent. 



[0014] (2) R (however, R is one or more sorts of elements chosen from rare earth 
elements) Sm is included as an essential element. 0.5-25 atom % content of five to 15 
atom % and N is done, and the remainder is T (however, T is Fe, or Fe and Co.). it is — 
with the coarse-grinding process which is the approach of manufacturing a magnet, 
carries out coarse grinding of the hardener containing R and T, and obtains an alloy 
particle The nitriding process which performs nitriding treatment to an alloy particle and 
obtains a nitriding particle, and the pulverizing process which pulverizes said nitriding 
particle and obtains a magnet particle, It has the covering process which forms 
nonmagnetic covering in said magnet particle front face. Said pulverizing process and 
said covering process The manufacture approach of the magnet characterized by holding 
said magnet particle in a non-oxidizing atmosphere in case it is carried out into a non- 
oxidizing atmosphere or a nonaqueous solvent and shifts to said covering process from 
said pulverizing process. 

[0015] (3) R (however, R is one or more sorts of elements chosen from rare earth 
elements) Sm is included as an essential element. 0.5-25 atom % content of five to 15 
atom % and N is done, and the remainder is T (however, T is Fe, or Fe and Co.). it is — 
with the coarse-grinding process which is the approach of manufacturing a magnet, 
carries out coarse grinding of the hardener containing R and T, and obtains an alloy 
particle The pulverizing process which pulverizes an alloy particle and obtains an alloy 
particle, and the nitriding process which performs nitriding treatment to said alloy 
particle, and obtains a magnet particle, It has the covering process which forms 
nonmagnetic covering in said magnet particle front face. Said pulverizing process and 
said covering process In case it is carried out into a non-oxidizing atmosphere or a 
nonaqueous solvent and shifts to said nitriding process from said pulverizing process, 
said alloy particle is held in a non-oxidizing atmosphere. And the manufacture approach 
of the magnet characterized by holding said magnet particle in a non-oxidizing 
atmosphere in case it shifts to said covering process from said nitriding process. 
[0016] (4) The above (1) by which said nonmagnetic covering is constituted from a 
metal, an inorganic compound, or an organic compound thru/or the manufacture 
approach of a magnet given in either of (3). 

[0017] (5) The above (1) which has the process which distributes said magnet particle in 
which nonmagnetic covering was formed, in a resin binder, and produces a resin 
BONDIDDO magnet thru/or the manufacture approach of a magnet given in either of (4). 
[0018] (6) R (however, R is one or more sorts of elements chosen from rare earth 
elements) Sm is included as an essential element. 0.5-25 atom % content of five to 15 
atom % and N is done, and the remainder is T (however, T is Fe, or Fe and Co.). it is — 
nonmagnetic covering which consists of metals forms in a front face — having — ****-- 
an oxygen content — 6000 ppm Magnet powder characterized by including the magnet 
particle which is the following. 

[0019] (7) Magnet powder which does 0.5-25 atom % content of five to 15 atom %, and 
N for R (however, R is one or more sorts of elements chosen from rare earth elements, 
and contains Sm as an essential element.), and is characterized by including the magnet 
particle by which nonmagnetic covering which the remainder is T (however, T is Fe, or 
Fe and Co.), and consists of an inorganic compound or an organic compound is formed in 
the front face. 
[0020] 



[Function] In this invention, since a particle is held in a nonaqueous solvent or a non- 
oxidizing atmosphere between a pulverizing process, covering processes, and these 
processes, oxidation of a magnet particle front face is prevented and generation of the 
oxide layer of an amorphous condition is suppressed. For this reason, coercive force 
degradation when being exposed to an elevated temperature is suppressed. Moreover, 
since the defect of the magnet particle front face used as the nucleus of reverse magnetic- 
domain generating is restored by nonmagnetic covering, high coercive force is acquired. 
[0021] Therefore, when the magnet particle which has nonmagnetic covering is applied 
to a resin BONDIDDO magnet, coercive force equivalent to a metal BONDIDDO 
magnet is acquired, and, moreover, it becomes lightweight compared with a metal 
BONDIDDO magnet, and the degree of freedom of shaping improves. 
[0022] The magnet particle manufactured by this invention makes the alloy particle of 
Sm2 17 (Fe, Co) system contain nitrogen (N). Since this magnet particle contains N, its 
Curie temperature is high, and it is excellent in thermal stability. Moreover, by containing 
N, high saturation magnetization is obtained, anisotropy energy also improves and high 
coercive force is acquired. It is thought that the improvement in magnetic properties is 
because the distance of Fe atoms and the distance of Fe atom and a rare earth metal atom 
are optimized when N carries out dissolution of an invasion mold to the specific location 
of a crystal lattice. 
[0023] 

[Elements of the Invention] Hereafter, the concrete configuration of this invention is 
explained to a detail. 

[0024] The magnet particle contained in the magnet manufactured by <magnet 
presentation> this invention contains R, N, and T. 

[0025] R is one or more sorts of the rare earth elements of Sm independence or Sm, and 
others. As rare earth elements other than Sm, Y, La, Ce, Pr, Nd, Eu, Gd, Tb, Dy, Ho, Er, 
Tm, Yb, Lu, etc. are mentioned, for example. Since a crystal magnetic anisotropy will fall 
if there are too many rare earth elements other than Sm, as for rare earth elements other 
than Sm, it is desirable to carry out to 70% or less of R. the content of R five to 15 
atom % ~ it considers as seven to 14 atom % preferably. It is coercive force that the 
content of R is said under range. iHc If it falls and said range is exceeded, it is a residual 
magnetic flux density Br. It will fall. 

[0026] the content of N - 0.5 to 25 atom % it considers as five to 20 atom % 
preferably. It is good also as a configuration which changes to a part of N and contains C 
and/or Si in this invention. In this case, the content of N is more than 0.5 atom %, and the 
sum total content of N, C, and Si is below 25 atom %. It is Br if the rise of Curie 
temperature and improvement in saturation magnetization are inadequate if the content of 
N becomes said under range, and the sum total content of N, C, and Si exceeds said 
range. It falls. C and/or Si which change to a part of N and are contained show saturation 
magnetization, coercive force, and the improvement effectiveness in Curie temperature. 
Although there is especially no minimum of the sum total content of C and Si, if sum 
total content is more than 0.25 atom %, the above mentioned effectiveness will fully be 
demonstrated. 

[0027] In addition, although the Curie temperature of a magnet particle changes with 
presentations, it is about 430-650 degrees C. 

[0028] T is Fe, or Fe and Co, and, as for especially the content of Fe in T, it is desirable 



that it is more than 30 atom % more than 20 atom %. It is Br if the content of Fe in T 
becomes said under range. It falls. In addition, especially the upper limit of Fe content in 
T is Br if 80 atom % is exceeded, although there is nothing. It is in the inclination to fall. 
[0029] In the magnet, elements other than the above of Mn, nickel, Zn, etc. may contain. 
As for the content of these elements, it is desirable to consider as 3 or less % of the 
weight. Moreover, although elements, such as B, O, P, and S, may contain, as for the 
content of these elements, it is desirable to consider as 2 or less % of the weight. 
[0030] In addition, a magnet mainly has the crystal structure of the rhombohedral system 
of Th2Znl7mold. 

[0031] Since oxidation of a magnet particle front face is prevented in this invention so 
that it may mention later, there are very few oxygen contents of the magnet particle itself, 
and it is 6000 ppm. The following and 4000 more ppm It can consider as the following. 
Even if it measures without removing nonmagnetic covering when nonmagnetic covering 
consists of metals, or in consisting of the inorganic compounds and organic compounds 
which do not contain oxygen since it is the easiest to mix oxygen at the time of 
pulverizing and seldom mixes at the time of nonmagnetic covering formation, an oxygen 
content is settled in the above-mentioned range. In addition, an oxygen content can be 
measured by a gas-analysis method etc. What is necessary is on the other hand, to remove 
nonmagnetic covering and just to measure the oxygen content of the magnet particle 
itself, when nonmagnetic covering consists of the inorganic compounds and organic 
compounds which use oxygen as a configuration element. 
[0032] In addition, in a magnet particle, it is usually 250 ppm at least 50 ppm 
unescapable. The oxygen more than extent is contained. 

[0033] <Nonmagnetic covering> [0034] Nonmagnetic covering is formed in such a 
magnet particle front face with the magnet powder of this invention. Nonmagnetic 
covering suppresses reverse magnetic-domain generating in a magnet particle front face, 
and realizes high coercive force. If covering has magnetism, the reverse magnetic-domain 
generating prevention effectiveness will become remarkably low. 
[0035] What is necessary is for there to be especially no limit and just to choose it from 
various kinds of metals, an inorganic compound, an organic compound, etc. suitably, if 
the quality of a component of nonmagnetic covering can be covered on a magnet particle 
front face and the defect of a magnet particle front face can be restored. As a metal, as the 
alloy containing Zn, Sn, Cu, In, Pb, Ga, Sb, etc. and these thru/or an intermetallic 
compound, and an inorganic compound, a fatty-acid salt etc. is desirable and the element 
which is a low-melt point point and forms Fe and a nonmagnetic compound at low 
temperature is desirable [ especially among these ] as organic compounds, such as a 
nitride of said metal, and carbide, for example. 

[0036] Although it is desirable that it is the continuation film which has covered the 
magnet particle all front face as for nonmagnetic covering, since the magnet particle 
which has the above-mentioned presentation has large crystal anisotropy energy, if 
nonmagnetic covering has covered 70% or more of the front face preferably even if [ a 
part of ] there are few magnet particle front faces, sufficient improvement effectiveness in 
coercive force will realize it. 

[0037] As for especially the thickness of nonmagnetic covering, for the improvement in 
coercive force, it is desirable that it is lOnm or more 5nm or more. Moreover, especially 
the upper limit of the thickness of nonmagnetic covering is usually 5 micrometers, in 



order to make high the filling factor of the magnet particle when considering as a resin 
BONDIDDO magnet and to obtain a good moldability at the time of resin BONDIDDO 
magnet manufacture, although there is nothing. Less than lOOnm is hereafter set to 90nm 
or less more preferably. 

[0038] Moreover, although it is dependent on the thickness of nonmagnetic covering, as 
for the ratio of nonmagnetic covering to the sum total of a magnet particle and 
nonmagnetic covering, it is usually desirable that it is below 15 volume %. If the ratio of 
nonmagnetic covering exceeds said range, when it applies to a resin BONDIDDO 
magnet, it will become difficult to make a magnet particle filling factor high, and a 
moldability will also fall. 

[0039] In addition, although two or more magnet particles may exist during nonmagnetic 
covering, in order to consider as an anisotropy resin BONDIDDO magnet, when 
performing magnetic field orientation, it is desirable that each magnet particle has 
nonmagnetic covering independently. 

[0040] The manufacture approach of <manufacture approach> this invention has the 
coarse-grinding process which carries out coarse grinding of the hardener containing R 
and T, and obtains an alloy particle, the nitriding process which performs nitriding 
treatment to an alloy particle and obtains a nitriding particle, and the pulverizing process 
which pulverizes said nitriding particle and obtains a magnet particle. 
[0041] Manufacture approach each raw material metal and alloy of an alloy particle are 
mixed, by subsequently dissolving and casting mixture, a hardener ingot is manufactured, 
coarse grinding of the hardener ingot is carried out further, and an alloy particle is 
manufactured. What is necessary is just to choose the presentation of a hardener ingot 
suitably so that the magnet of the above-mentioned presentation may be obtained. 
[0042] As for especially the diameter of crystal grain of a hardener ingot, it is desirable to 
consider as a dimension from which a single crystal particle is obtained by pulverizing 
which it is not limited but is mentioned later. 

[0043] Next, solution treatment is performed to a hardener ingot if needed. Solution 
treatment is performed in order to erase an unusual appearance and to raise the 
homogeneity of an ingot. Although especially the conditions of solution treatment are not 
limited, it is usually desirable to make processing temperature into 1000-1200 degrees C, 
and to make 900-1250 degrees C especially of processing times into about 0.5 - 60 hours. 
In addition, although solution treatment can be performed in various ambient 
atmospheres, it is desirable to carry out by non-oxidizing atmospheres, such as an inert 
gas ambient atmosphere, the reducing atmosphere, and the vacuum middle class. 
[0044] Subsequently, coarse grinding of the hardener ingot is carried out, and it considers 
as an alloy particle. Especially the mean particle diameter of an alloy particle is 2 
micrometers preferably about the mean particle diameter of an alloy particle, in order to 
acquire sufficient oxidation resistance, although not limited. It is 10 micrometers more 
preferably above. It is 15 micrometers still more preferably above. It is good to consider 
as the above and it is 1000 micrometers. It is especially 200 micrometers below extent. 
Considering as the following is desirable. 

[0045] Although what is necessary is not to limit especially a grinding means but just to 
use the various usual grinders, coarse grinding is performed in a non-oxidizing 
atmosphere. 

[0046] In addition, in this invention, mean particle diameter means the weighted mean 



particle diameter D50 called for according to the screen. The weighted mean particle 
diameter D50 is particle diameter when weight is added from the small particle of a path 
and the sum total weight turns into 50% of the sum total weight of all particles. 
[0047] By the manufacture approach following ** of a nitriding particle, perform 
nitriding treatment to an alloy particle, N is made to dissolve, and it considers as a 
nitriding particle. This nitriding treatment heat-treats to an alloy particle in nitrogen-gas- 
atmosphere mind, and, thereby, nitrogen is absorbed by the alloy particle. In order to 
make N dissolve as described above, it is desirable to perform nitriding treatment on 
condition that the following. As for especially retention temperature, it is desirable to 
consider as about 450-650 degrees C 400-700 degrees C. As for especially the 
temperature holding time, it is desirable to consider as about 2 - 100 hours for 0.5 to 200 
hours. 

[0048] In addition, if a nitriding treatment process is presented without carrying out 
occlusion of the hydrogen to a hardener ingot, producing grinding thru/or a crack, and 
exposing an alloy particle to atmospheric air further, since generating of the oxide film on 
the front face of a particle can be suppressed, high reactivity is acquired in the case of 
nitriding treatment. 

[0049] Moreover, a detailed gas passageway is formed into an alloy by carrying out 
occlusion of the hydrogen to an alloy, and since nitrogen invades to the deep part of an 
alloy through this gas passageway in case it is the continuing nitriding treatment, it 
becomes possible to make N dissolve easily. Moreover, for this reason, it can become 
possible to nitride an alloy particle with a big dimension, and the oxidation resistance of 
an alloy particle or a nitriding particle can be raised. For example, it becomes possible to 
nitride, even if it is the alloy particle in which the field whose distance to a front face is 
0.25mm or more and 5 moremm or more exists. However, in order to nitride to 
homogeneity, it is desirable to use the alloy particle of the dimension and the 
configuration where the part into which the distance from a front face exceeds 15mm 
does not exist. 

[0050] By heat-treating hydrogen absorption processing in a hydrogen gas ambient 
atmosphere, occlusion of the hydrogen is carried out to an alloy, as for especially the heat 
treatment temperature at this time, it is desirable to consider as 100-300 degrees C 350 
degrees C or less, and, as for especially the temperature holding time, considering as 1 - 
10 hours is desirable for 0.5 to 24 hours. Moreover, as for especially the pressure of 
hydrogen gas, it is desirable to consider as 0.5 to 2 atmospheric pressure 0.1 to 10 
atmospheric pressure. 

[0051] The ambient atmosphere in the case of hydrogen absorption may be a mixed 
ambient atmosphere of hydrogen gas, hydrogen gas, and inert gas. As inert gas in this 
case, helium, Ar(s), or these mixed gas is desirable, for example. 
[0052] When hydrogen absorption processing is performed before nitriding treatment, 
retention temperature in the case of nitriding treatment can be made low, and 350-650 
degrees C can be especially nitrided at 400-550 degrees C. However, as for the 
temperature in this case, it is desirable that it is higher than the temperature of hydrogen 
absorption processing. 

[0053] In addition, in order to make productivity high, it is desirable after hydrogen 
absorption processing to continue without making hydrogen emit from an alloy, and to 
perform nitriding treatment. In this case, since the hydrogen in an alloy is emitted from 



an alloy by heating in the case of nitriding treatment, hydrogen is not substantially 
contained in a nitriding particle. 

[0054] However, hydrogen may be made to emit from an alloy after hydrogen absorption 
processing, and, subsequently nitriding treatment may be performed. In this case, 
hydrogen can be made to emit from an alloy by heat-treating in a reduced pressure 
ambient atmosphere into the alloy which is carrying out occlusion of the hydrogen. As 
for the heat treatment temperature in this case, it is desirable to consider as 200-400 
degrees C, and, as for the temperature holding time, considering as 0.5 - 2 hours is 
desirable. Moreover, as for especially a pressure, it is desirable to be referred to as 1x10 
to 3 or less Torrs 1x10 to 2 or less Torrs, and it is desirable to heat-treat in Ar gas 
ambient atmosphere. 

[0055] In order to equalize the nitrogen atom distribution in a nitriding particle, it is 
desirable to heat-treat to a nitriding particle in non-oxidizing atmospheres, such as Ar 
ambient atmosphere. As for the temperature in the case of this heat treatment, it is 
desirable to make it higher than the temperature when carrying out nitriding treatment of 
the alloy particle. It is higher than the temperature at the time of nitriding treatment 20 
degrees C or more, and, specifically, it is desirable to consider as about 700 degrees C or 
less so that a decomposition reaction may not advance. Moreover, in order to make 
nitrogen atom distribution into homogeneity more, the distance from a front face is 30 
micrometers. It is desirable to use the nitriding particle in which the field which exceeds 
does not exist. By heat-treating on such conditions, the ratio of surface nitrogen atom 
concentration and main nitrogen atom concentration can consider as the nitriding particle 
which is about [ 0.80 or more ]. In addition, the nitrogen atom distribution in a nitriding 
particle can be checked by EPMA etc. 

[0056] Since a magnet particle grinds a nitriding particle and is manufactured, by 
equalizing nitrogen atom distribution of a nitriding particle, the magnet particle to which 
the nitrogen content was equal, i.e., the magnet particle to which coercive force was 
equal, is obtained, consequently the high magnet of a remanence ratio realizes it. 
[0057] The manufacture approach of a magnet particle and the formation approach of 
nonmagnetic covering, next a nitriding particle are ground, it considers as the magnet 
particle of a single crystal mostly, and nonmagnetic covering is further formed in a 
magnet particle. 

[0058] Especially the mean particle diameter of the magnet particle obtained by 
pulverizing is usually 0.5-50 micrometers that what is necessary is not to be limited, but 
just to determine suitably according to an application so that desired coercive force may 
be acquired. What is necessary is just to consider as extent. If nonmagnetic covering is 
formed, even if it will not necessarily grind to particle diameter which serves as a single 
domain, required coercive force is acquired. 

[0059] In this invention, a pulverizing process and said covering process are continuously 
performed into a nonaqueous solvent, or these processes are continuously performed into 
a non-oxidizing atmosphere. Among these, the method of using a nonaqueous solvent is 
easy, and since sufficient effectiveness is moreover acquired, it is desirable. 
[0060] First, how to perform pulverizing and nonmagnetic covering formation 
continuously into a nonaqueous solvent is explained. 

[0061] By this approach, metal nonmagnetic covering can be formed by the galvanizing 
method. Moreover, nonmagnetic covering which consists of organic compounds, such as 



resin, can also be formed. 

[0062] When using the galvanizing method, first, wet pulverizing of the mtnding particle 
is carried out in a nonaqueous solvent, and it considers as a magnet particle. Especially 
the means of wet grinding is not limited but should just use the usual means, such as a 
ball mill and a vibration mill. Subsequently, the slurry containing a magnet particle is 
taken out from a grinder, it mixes with a plating bath, and nonmagnetic covering is 
formed by the galvanizing method. A nonaqueous solvent is used for this plating bath. 
Moreover, the nonaqueous solvent used in the case of wet pulverizing chooses what can 
be dissolved in said plating bath. In addition, although a plating bath presentation may be 
used as a solvent in the case of wet pulverizing, a plating bath solution is amended so that 
it may usually become the shape of volume required for plating, and acidity or alkalinity 
in this case. 

[0063] When a magnet particle may contact a gas in the case of wet pulverizing, it is 
desirable to perform wet grinding in a non-oxidizing atmosphere. It is desirable that the 
non-oxidizing atmospheres in this case are non-oxidizing gas ambient atmospheres, such 
as nitrogen and Ar, and oxygen tension is 10 to 3 or less Torrs, and it is the same also in 
the following publications. 

[0064] As a galvanizing method, although various approaches, such as electroplating, 
nonelectrolytic plating, and permutation plating, can be used, it is uniform, and since 
nonmagnetic covering to which thickness was equal can form easily, it is desirable to use 
electroplating. 

[0065] The plating bath used for electroplating dissolves the compound of a nonmagnetic 
covering configuration element in a nonaqueous solvent. Said especially compound is not 
limited but should just use various compounds, such as the various compounds which can 
dissolve in a nonaqueous solvent, for example, a chloride, a nitrification object, and a 
carbonation object. 

[0066] What is necessary is just to choose suitably the nonaqueous solvent used for a 
plating bath from the organic solvent which those compounds can dissolve according to 
the ingredient used for nonmagnetic covering. What is necessary is just to specifically 
choose from dimethylformamide, dimethyl sulfoxide, propylene carbonate, an 
acetonitrile, etc. 

[0067] Moreover, although what is necessary is just to use the above-mentioned 
nonaqueous solvent also for pulverizing, what can further be dissolved in these, for 
example, a xylene, an acetone, etc. can be used. 

[0068] What is necessary is not to limit especially the conditions of electroplating but just 
to set up suitably various conditions, such as current density and plating bath 
temperature, according to nonmagnetic covering to form. Moreover, especially the 
equipment used for electroplating is not limited, for example, should just use a powdered 
suitable vertical-type electroplating system for electroplating, a powdered inclination 
mold electroplating system, etc. according to the publication of the text of "the powder 
metallurgy technical lecture of the 9th newest" (22-October 23, Heisei 3, Science 
University of Tokyo). These are the electroplating systems which can be formed in 
homogeneity about the electroplating film on the front face of the particle which prepares 
a stirring aerofoil during a plating bath, forms a powdered suspension layer on mesh-like 
cathode, or has the configuration which mesh-like cathode rotates and stirs powder, and 
constitutes powder. 



[0069] When forming nonmagnetic covering which consists of an organic compound into 
a nonaqueous solvent, it is desirable to use chelating resin. In this case, a magnet particle 
is supplied to the solution which dissolved chelating resin in the nonaqueous solvent, and 
wet grinding mills, such as a ball mill, grind this. Resin covering is formed in a magnet 
particle front face by carrying out stoving after grinding. Since the chelating resin in a 
solution combines with R, T, etc. of a magnet particle front face, the easy magnet powder 
of magnetic field orientation is obtained by that magnet particles are hardly combined 
through chelating resin. In addition, it may mix with the nonaqueous solvent which 
dissolved resin, and stoving of the dispersion liquid pulverized and obtained in the 
nonaqueous solvent which does not contain resin may be carried out. 
[0070] In addition, nonmagnetic covering can also be formed with various thermosetting 
resin, such as an epoxy resin. In this case, in order to avoid association of the magnet 
particles at the time of desiccation and hardening, it is desirable to perform stoving and 
hardening using the fluid bed etc. 

[0071] Next, how to perform a pulverizing process and a covering process continuously 
into a non-oxidizing atmosphere is explained. As for the non-oxidizing atmosphere in this 
case, it is desirable to constitute from a non-oxidizing gas of oxygen tension mentioned 
above. By this approach, after performing a pulverizing process into a non-oxidizing 
atmosphere, nonmagnetic covering is formed, without exposing a magnet particle to an 
oxidizing atmosphere. 

[0072] Especially the pulverizing means in this case is not limited, but should just 
perform dry-type grinding with attritor, a ball mill, a jet mill, etc. 
[0073] Vapor growth can be preferably used for the nonmagnetic covering formation 
approach in this case. Vapor growth is suitable for formation of nonmagnetic covering of 
a metal or an inorganic compound. What is necessary is just to choose from PVD, such as 
CVD methods, such as Heat CVD and plasma CVD, and vacuum evaporationo, 
sputtering, ion plating, etc. suitably as vapor growth. 

[0074] When using the sputtering method, it is desirable to use a powder sputtering 
system which is indicated by the text of "the powder metallurgy technical lecture of the 
9th newest" (22-October 23, Heisei 3, Science University of Tokyo) mentioned above. 
This equipment can put in powder in the vacuum tub which prepared the target in the 
interior, it can perform sputtering, rotating this vacuum tub, and can form nonmagnetic 
covering in a magnet particle front face by uniform thickness. 
[0075] Moreover, its step coverage is high, and since a CVD method can form 
nonmagnetic covering of almost uniform thickness in a magnet particle all front face, it is 
desirable. What is necessary is to lay a magnet particle on the heated dished object, and 
just to perform Heat CVD, vibrating said dished object or making it rotate, when using a 
heat CVD method. 

[0076] What is necessary is just to use the various volatile compounds containing a 
nonmagnetic covering configuration element for a raw material, when forming 
nonmagnetic covering with Heat CVD. 

[0077] Nonmagnetic covering can also be formed with mechanical energy besides the 
above-mentioned vapor growth. For example, the nonmagnetic covering raw material 
particle and magnet particle containing a nonmagnetic covering configuration element are 
mixed, and mechanical energy is given and united with these particles. At this time, 
mechanical energy is given so that the magnetic properties of a magnet particle may not 



be destroyed at least. 

[0078] Thus, as an approach of giving mechanical energy, control and the activity of 
covering conditions are easy, moreover homogeneity and the continuation film of 
uniform thickness can be formed, it is a point with easy control of thickness, and a 
mechano fusion is desirable. 

[0079] In this specification, mechano fusions are mechanical energy and the technique of 
applying especially mechanical stress and making a mechanochemical reaction causing, 
between the material particles from which plurality differs. As equipment which 
impresses such mechanical stress, there is a particulate matter processor which is 
indicated by JP,63-42728,A etc., for example, and, specifically, the mechano fusion 
system by Hosokawa Micron CORP., the Nara machine factory hybridization system, etc. 
are suitable. 

[0080] An example of mechano fusion covering equipment is shown in drawing 1 . While 
mechano fusion covering equipment 7 carries out high-speed rotation of the casing 8 
which put in fine particles and forms a powder bed 6 in the inner skin 81 in drawing 1 , 
they are a scraper 91 and the thing which it writes and relative rotation of the piece 95 of 
picking is carried out with casing 8, and applies compression and friction to a powder bed 
6 by the scraper 91, writes coincidence, writes with the inner skin 81 of casing 8, and 
performs picking, distribution, and stirring by the piece 95 of picking by it. 
[0081] Although what is necessary is just to set up suitably the various conditions in the 
case of a mechano fusion according to the configuration of nonmagnetic covering made 
into a presentation and the purpose of a nonmagnetic covering raw material particle, for 
mixing time, the rotational frequency of about 20 - 40 minutes and casing 8 is 800 - 
2000rpm, for example with above equipment. Extent and temperature are made into 
about 15-70 degrees C, and should just make other conditions the usual thing. Moreover, 
the mean particle diameter of a nonmagnetic covering raw material particle is 0.5-10 
micrometers. Considering as extent is desirable. 

[0082] By choosing various conditions suitably in such a mechano fusion, it is possible to 
form the mixture section with nonmagnetic covering formation. 
[0083] In addition, when nonmagnetic covering is formed by the above-mentioned all 
directions method, a magnet particle may condense, but when applying to a resin 
BONDIDDO magnet, two or more magnet particles may exist during nonmagnetic 
covering that what is necessary is just to crack if needed. 

[0084] Even if it uses the approach of grinding the metal BONDIDDO magnet with 
which the magnet particle is distributed into the binder of non-magnetic metal besides the 
approach of forming direct nonmagnetic covering in a magnet particle like the approach 
mentioned above, the magnet particle which has nonmagnetic covering can be 
manufactured. In this case, a binder serves as nonmagnetic covering. 
[0085] There is especially no limit in the manufacture approach of the metal 
BONDIDDO magnet ground. For example, if it heat-treats after mixing and fabricating 
the powder of the binder which consists of magnet powder which consists of a magnet 
particle, and a binder particle, a magnet particle can be combined with a binder and a 
metal BONDIDDO magnet will be obtained. 

[0086] When using this approach, 550 degrees C or less and the desirable binder which 
can combine a magnet particle below 500 degrees C are used. Moreover, especially the 
mean particle diameter of the powder of a binder is 0.5-30 micrometers, in order to mix 



with magnet powder to homogeneity, although not limited. Considering as extent is 
desirable. What is necessary is for there to be especially no limit also in a mixed means, 
for example, just to use a RAIKAI machine etc. 

[0087] Since uniform nonmagnetic covering becomes is hard to be obtained when the 
content of the powder of a binder was too low, and a moldability worsens and grinds, and 
nonmagnetic covering becomes thick too much when content was too high and it grinds 
although especially the content of the powder of the binder in the mixture of magnet 
powder and the powder of a binder is not limited, it is usually desirable to consider as two 
to 25 volume %. Although especially a shaping means is not limited, compression 
shaping is usually performed. Although there is especially no limit in the pressure at the 
time of shaping, it is usually 0.2 - 16 t/cm2. It is extent. 

[0088] In addition, in order to grind and use a metal BONDIDDO magnet in such a case, 
it is not necessary to give an anisotropy to a metal BONDIDDO magnet but, and when 
the pulverized powder which contains two or more magnet particles during nonmagnetic 
covering is obtained, it is desirable that the direction of an easy axis of the magnet 
particle of these plurality is carrying out orientation. Thus, what is necessary is just to 
perform the above-mentioned shaping all over a magnetic field, in order to carry out 
orientation. 

[0089] 550 degrees C or less of heat treatment temperature for combining a magnet 
particle with a binder are preferably made into 500 degrees C or less. If heat treatment 
temperature exceeds 550 degrees C, the rate to which magnet powder decomposes into 
and N is emitted will become quick, and magnetic properties will fall. Although what is 
necessary is just to choose suitably according to the melting point of a binder so that there 
may be especially no limit and required viscosity may be obtained if heat treatment 
temperature is 550 degrees C or less, when the binder fused at less than 150 degrees C is 
used, sufficient thermal stability is not obtained practical. Moreover, as for the 
temperature holding time in the case of heat treatment, it is desirable to carry out for 10 
minutes to about 5 hours. Although especially a heat treatment means is not limited, a 
means to heat while pressurizing is desirable, for example, a hotpress, plasma activated 
sintering (PAS), etc. are desirable. 

[0090] In addition, in case a magnet particle is combined with a binder, when using 
pressurization heating means, such as a hotpress, whether heat treatment temperature is 
below the melting point of a binder or the binder is not in the melting condition, it is 
possible to form a metal BONDIDDO magnet. 

[0091] It cools after heat treatment. In addition, if it cools all over a magnetic field, 
anisotropy-ization by the above-mentioned shaping among a magnetic field can be kept 
good. 

[0092] In case a metal BONDIDDO magnet is manufactured, you may fabricate with 
casting. When using casting, the fluid with which magnet powder was distributed in the 
molten metal-like binder is fabricated by casting. There is especially no limit in the 
approach of producing said fluid. For example, after using the approach of fusing a 
binder and considering as the shape of a molten metal, and throwing in magnet powder in 
this and carrying out stirring mixing or mixing the powder and magnet powder of a 
binder, the approach of heating and fusing a binder may be used. 
[0093] When using the approach of throwing in magnet powder in a molten metal-like 
binder, the approach of stirring by the impeller of the quality of the materials (stainless 



steel etc.) which especially a limit does not have in the means which carries out stirring 
mixing of magnet powder and the binder, for example, does not react with a binder etc. 
can be used. 

[0094] Since uniform nonmagnetic covering becomes is hard to be obtained when the 
content of a binder was too low, and a moldability worsens and grinds, and nonmagnetic 
covering becomes thick too much when content was too high and it grinds although 
especially the content of the binder in a fluid is not limited, it is usually desirable to make 
content of a binder into ten to 40 volume %. 

[0095] Moreover, some binders may be removed after producing the above-mentioned 
fluid if needed. In order to distribute magnet powder to homogeneity in a binder, the 
binder more than a constant rate is needed, but since a high fluidity is not needed at the 
time of shaping when manufacturing the metal BONDIDDO magnet of comparatively 
simple configurations, such as tabular, the amount of binders is good at least. In using for 
resin BONDIDDO magnet manufacture, since the configurations of a metal BONDIDDO 
magnet may be massive [ simple ] and tabular, after distributing using sufficient quantity 
of a binder, even if they remove some binders, they can be fabricated, and, thereby, can 
make thickness of nonmagnetic covering thin. If thickness of nonmagnetic covering can 
be made thin, in case a resin BONDIDDO magnet is formed, the filling factor of a 
magnet particle can be made high, and, moreover, a moldability will not fall. As an 
approach of removing some binders, filtration, centrifugal separation, etc. are desirable 
and may use the approach of heating under reduced pressure and evaporating a binder, 
for example. 

[0096] Although it is cooled in mold and solidified, since the fluid which consists of a 
molten metal-like binder and magnet powder can carry out orientation of the easy axis of 
a magnet particle and can obtain an anisotropy metal BONDIDDO magnet if it is made to 
solidify all over a magnetic field when the temperature which a binder solidifies is below 
the Curie temperature of magnet powder, as described above, when two or more magnet 
particles contain during nonmagnetic covering, improvement in magnetic properties is 
possible for it. 

[0097] 550 degrees C or less of temperature of the fluid at the time of distributing and 
casting are preferably made into 500 degrees C or less. The reason of this limitation is for 
suppressing emission of N, as described above. Although what is necessary is just to 
choose suitably according to the melting point of a binder so that the viscosity which 
especially a limit does not have and is needed for casting may be obtained if the 
temperature of a fluid is 550 degrees C or less, when the binder fused at less than 150 
degrees C is used, sufficient thermal stability is not obtained practical. 
[0098] What is necessary is for there to be especially no limit in the approach of grinding 
the metal BONDIDDO magnet manufactured by these approaches, for example, for a 
disc mill, attritor, etc. just to grind. The magnet particle which has the binder of non- 
magnetic metal as nonmagnetic covering is obtained by grinding. In addition, although it 
is desirable to grind so that one magnet particle may be contained during nonmagnetic 
covering, as mentioned above, two or more magnet particles may be contained. 
[0099] In this invention, a part of nonmagnetic covering may be removed after 
nonmagnetic covering formation if needed. Since what is necessary is just to have the 
operation which nonmagnetic covering prevents oxidation of a magnet particle, and 
restores the surface discontinuity of a magnet particle, if nonmagnetic covering of the 



field exceeding the thickness needed for these is removed, it will become possible to raise 
magnetic properties further, with the improvement effectiveness in coercive force 
maintained. Since nonmagnetic covering tends to become thick when using the approach 
of grinding a metal BONDIDDO magnet among the nonmagnetic covering formation 
approaches especially described above, this approach is effective. 
[0100] Although especially the method of removing a part of nonmagnetic covering is 
not limited, the approach of washing the magnet particle which has nonmagnetic 
covering with an alkaline solution or an acidic solution is desirable. 
[0101] In addition, another side may be performed into a nonaqueous solvent into a non- 
oxidizing atmosphere for either a pulverizing process and a covering process. In this case, 
in case it shifts to a covering process from a pulverizing process, a magnet particle is held 
in a non-oxidizing atmosphere, and oxidation of a magnet particle front face is prevented. 
Moreover, a magnet particle may be held in a non-oxidizing atmosphere, and, 
subsequently a covering process may be performed in a nonaqueous solvent until it 
performs a pulverizing process in a nonaqueous solvent and shifts to a covering process. 
[0102] Although the case where it carried out in order of a coarse-grinding process -> 
nitriding process -> pulverizing process -> covering process was explained above, except 
when performing a pulverizing process and a covering process continuously in a 
nonaqueous solvent, you may carry out in order of a coarse-grinding process -> 
pulverizing process -> nitriding process -> covering process. In this case, the alloy 
particle obtained according to the coarse-grinding process is made into an alloy particle 
according to a pulverizing process, this alloy particle is nitrided according to a nitriding 
process, and a magnet particle is manufactured. And a pulverizing process and a covering 
process are performed in a non-oxidizing atmosphere or a nonaqueous solvent. When 
performing each process in such sequence, in case an alloy particle is held in a non- 
oxidizing atmosphere in case it shifts to a nitriding process from a pulverizing process, 
and it shifts to a covering process from a nitriding process, a magnet particle is held in a 
non-oxidizing atmosphere. 

[0103] It distributes in a resin binder and usually let the magnet particle which has 

nonmagnetic covering which is the manufacture approach above of a resin BONDIDDO 

magnet, and was made and manufactured be a resin BONDIDDO magnet. 

[0104] What is necessary is just to perform manufacture of a resin BONDIDDO magnet 

according to the usual approach. That is, after mixing the magnet particle and resin binder 

which have nonmagnetic covering, it fabricates and heat-treats if needed. 

[0105] Especially a limit may not be in the shaping approach and you may be any of the 

compression BONDIDDO magnet using compression shaping, and the injection 

BONDIDDO magnet using injection shaping. 

[0106] What is necessary is for there to be especially no limit in the binder to be used, 
and just to use the various resin used for a well-known resin BONDIDDO magnet. For 
example, in the case of an injection BONDIDDO magnet, various thermoplastics, such as 
polyamide resin, should just be used for various thermosetting resin, such as an epoxy 
resin with which various curing agents were used in the case of the compression 
BONDIDDO magnet, again. In addition, especially a limit will be in the condition of the 
binder at the time of mixing. 

[0107] There is especially no limit in the mixed approach of a magnet particle and a 
binder, and any, such as the method form mixer of a level rotary drum type mixer and 



erection, an end-fire array duplex cone mold mixer, a V shaped rotary mixer, a **** 
mixer, a whorl mixer, a ribbonmixer, and an impact rotation mixer, may be used. What is 
necessary is for there to be especially no limit in the conditions of compression shaping 
or injection shaping, and just to choose it as them from well-known conditions suitably. 
[0108] In addition, in addition to the above-mentioned magnet particle and the above- 
mentioned binder, to the resin BONDIDDO magnet, lubricant, the coupling agent, the 
plasticizer, the antioxidant, etc. may contain if needed. 
[0109] 

[Example] Hereafter, the concrete example of this invention is given. 
[0110] [Example 1] 

<manufacture of an alloy particle> - the atomic ratio presentation produced first the 
hardener ingot which is 10.9Sm-89.1Fe by high-frequency induction heating, this 
hardener ingot ~ the crystal grain of the rhombohedral structure of Th2 Znl7 mold - 
having - the diameter of average crystal grain - about 300 micrometers it was . In 
addition, the crystal structure was checked with the X-ray diffraction method. 
[0111] Next, solution treatment was performed to the hardener ingot. Solution treatment 
was performed at 1150 degrees C in Ar gas ambient atmosphere for 16 hours. 
[0112] after solution treatment and a hardener ingot - mean particle diameter of 20 
micrometers up to - it ground and considered as the alloy particle. 
[0113] Nitriding treatment was performed to <manufacture of a nitriding particle>, next 
an alloy particle, and the nitriding particle was manufactured. The nitrogen content of a 
nitriding particle was 14 atoms %. Nitriding treatment is N2. It carried out by heat- 
treating at 450 degrees C in a gas ambient atmosphere for 10 hours. 
[0114] By <manufacture of a magnet particlo, next the all directions method shown 
below, the nitriding particle was pulverized, it considered as the magnet particle, and 
nonmagnetic covering was further formed in the magnet particle front face. 
[0115] pulverizing in a nonaqueous solvent, and nonmagnetic ********„ f irst __ a 
nitriding particle - a xylene and dimethylformamide - mixing - dispersion liquid - 
preparing - these dispersion liquid - a ball mill — putting in - mean particle diameter of 
4 micrometers up to - it ground. It was filled up with nitrogen gas into the container of a 
ball mill, and the container was sealed. The oxygen tension in a container could be 10 to 
4 or less Torrs. Subsequently, dispersion liquid were taken out from the ball mill, it 
mixed with the plating bath, and nonmagnetic covering was formed with electroplating 
using the inclination mold electroplating system mentioned above. In a plating bath, it is 
CuC12. The dimethylformamide solution was used. CuC12 after the above-mentioned 
dispersion-liquid mixing concentration ~ 0.15 mol/1 it was . Plating bath temperature was 
made into 30 degrees C, and current density was made into 0.5 A/dm2. 
[0116] Thus, formed Cu covering is 20nm in average thickness, and had covered all the 
front faces of a magnet particle. The powder which consists of this magnet particle was 
set to sample No.l. 

[0117] Moreover, it is CrC13 to a plating bath. Others formed Cr covering with an 
average thickness of 20nm in the magnet particle front face like the above using the 
acetonitrile solution (the concentration after mixing is 0.1 mol/1). The magnet powder 
which consists of this magnet particle was set to sample No.2. 

[0118] pulverizing and the nonmagnetic covering formation above-mentioned nitriding 
particle in a non-oxidizing atmosphere — the inside of the nitrogen-gas-atmosphere mind 



of 10 to 5 or less Tons of oxygen tension - a jet mill - mean particle diameter of 3 
micrometers up to -- it pulverized and considered as the magnet particle. And the magnet 
particle was put in in the vacuum tub which prepared the spatter target in the interior, 
with said ambient atmosphere held, and the inside of a vacuum tub was exhausted to 10 
to 9 or less Torrs. Subsequently, Ar gas was introduced, the inside of a vacuum tub was 
set to 10-2Torr, and the spatter was performed, rotating a vacuum tub. In was used for the 
target. Thus, formed In covering is lOnm in average thickness, and had covered all the 
front faces of a magnet particle. The powder which consists of this magnet particle was 
set to sample No.3. 

[0119] a comparison sake - the above-mentioned nitriding particle - the inside of the 
nitrogen-gas-atmosphere mind of oxygen tension 10-2Torr - mean particle diameter of 3 
micrometers up to - it ground and the magnet particle was manufactured. The magnet 
powder which consists of this magnet particle was set to sample No.4. the place which 
carried out Auger analysis of these sample No.4 - the oxygen reinforcement in a magnet 
particle front face to 10-20nm Fukashi - 10 or more times of the oxygen reinforcement 
near a magnet particle center — having been high . 

[0120] Coercive force of these samples iHc And saturation magnetization 4pils It 
measured by VSM. Moreover, the oxygen content of these samples was measured by gas 
analysis. These were measured after leaving it immediately after sample manufacture and 
in 200-degree C air for 1 hour. A result is shown in the following table 1. 
[0121] 

[Table 1] 
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[0122] The effectiveness of this invention is clear from the result shown in Table 1. 
[0123] [Example 2] 

The resin BONDIDDO magnet was produced using each magnet powder sample 
manufactured in the <manufacture of resin BONDIDDO magnet> example 1. 
[0124] First, the powder of an epoxy resin was dissolved in the organic solvent, further, 
the magnet particle was supplied in said organic solvent, and was stirred, and it 
considered as the slurry. This slurry was dried with the spray dryer and the magnet 
particle was covered with the epoxy resin. Specifically, said slurry was dried with the 
nitrogen gas of the flow rate of 50m3/10min to discharge and said slurry 1kg in the 
nitrogen gas injected by the pressure of 8 kgf/cm2. 

[0125] Subsequently, compression shaping of the magnet particle was carried out, heat 



curing was performed further, and the resin BONDIDDO magnet was obtained. 
[0126] When coercive force was measured about these resin BONDIDDO magnets, the 
coercive force according to the used magnet particle was shown. 
[0127] 

[Effect of the Invention] In this invention, in order to prevent generation of the oxidizing 
zone in a magnet particle front face and to form nonmagnetic covering in a magnet 
particle front face, coercive force is high and, moreover, the small magnet particle of the 
degradation with the passage of time is realized. 



CLAIMS 



[Claim(s)] 

[Claim 1] R (however, R is one or more sorts of elements chosen from rare earth 
elements) Sm is included as an essential element, five to 15 atom %, and N — 0.5 - 25 
atom % content — carrying out — the remainder — T (however, T is Fe, or Fe and Co — ) it 
is ~ with the coarse-grinding process which is the approach of manufacturing a magnet, 
carries out coarse grinding of the hardener containing R and T, and obtains an alloy 
particle The nitriding process which performs nitriding treatment to an alloy particle and 
obtains a nitriding particle, and the pulverizing process which pulverizes said nitriding 
particle and obtains a magnet particle, The manufacture approach of the magnet 
characterized by having the covering process which forms nonmagnetic covering in said 
magnet particle front face, and performing said pulverizing process and said covering 
process continuously into a nonaqueous solvent. 

[Claim 2] R (however, R is one or more sorts of elements chosen from rare earth 
elements) Sm is included as an essential element. 0.5-25 atom % content of five to 15 
atom % and N is done, and the remainder is T (however, T is Fe, or Fe and Co.). it is — 
with the coarse-grinding process which is the approach of manufacturing a magnet, 
carries out coarse grinding of the hardener containing R and T, and obtains an alloy 
particle The nitriding process which performs nitriding treatment to an alloy particle and 
obtains a nitriding particle, and the pulverizing process which pulverizes said nitriding 
particle and obtains a magnet particle, It has the covering process which forms 
nonmagnetic covering in said magnet particle front face. Said pulverizing process and 
said covering process The manufacture approach of the magnet characterized by holding 
said magnet particle in a non-oxidizing atmosphere in case it is carried out into a non- 
oxidizing atmosphere or a nonaqueous solvent and shifts to said covering process from 
said pulverizing process. 

[Claim 3] R (however, R is one or more sorts of elements chosen from rare earth 
elements) Sm is included as an essential element. 0.5-25 atom % content of five to 15 
atom % and N is done, and the remainder is T (however, T is Fe, or Fe and Co.). it is — 
with the coarse-grinding process which is the approach of manufacturing a magnet, 
carries out coarse grinding of the hardener containing R and T, and obtains an alloy 
particle The pulverizing process which pulverizes an alloy particle and obtains an alloy 
particle, and the nitriding process which performs nitriding treatment to said alloy 
particle, and obtains a magnet particle, It has the covering process which forms 



nonmagnetic covering in said magnet particle front face. Said pulverizing process and 
said covering process In case it is carried out into a non-oxidizing atmosphere or a 
nonaqueous solvent and shifts to said nitriding process from said pulverizing process, 
said alloy particle is held in a non-oxidizing atmosphere. And the manufacture approach 
of the magnet characterized by holding said magnet particle in a non-oxidizing 
atmosphere in case it shifts to said covering process from said nitriding process. 
[Claim 4] The manufacture approach of a magnet according to claim 1 to 3 that said 
nonmagnetic covering consists of a metal, an inorganic compound, or an organic 
compound. 

[Claim 5] The manufacture approach of a magnet according to claim 1 to 4 of having the 
process which distributes said magnet particle in which nonmagnetic covering was 
formed, in a resin binder, and produces a resin BONDIDDO magnet. 
[Claim 6] In five to 15 atom %, and N, 0.5-25 atom % content of R (however, R is one or 
more sorts of elements chosen from rare earth elements, and contains Sm as an essential 
element.) is done, nonmagnetic covering which the remainder is T (however, T is Fe, or 
Fe and Co.), and consists of metals is formed [ R ] in the front face, and an oxygen 
content is 6000 ppm. Magnet powder characterized by including the magnet particle 
which is the following. 

[Claim 7] Magnet powder which does 0.5-25 atom % content of five to 15 atom %, and N 
for R (however, R is one or more sorts of elements chosen from rare earth elements, and 
contains Sm as an essential element.), and is characterized by including the magnet 
particle by which nonmagnetic covering which the remainder is T (however, T is Fe, or 
Fe and Co.), and consists of an inorganic compound or an organic compound is formed in 
the front face. 



[Translation done.] 
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U »f8WT <fc«u TIJFe. SfcttF ei^tfc 

*mc»***it*d. «*iNrs*t6 o o o PPn « 
io «** 7 j r RHw±wE«*6wia 

t». ) £5-1 5M?X. N£0. 5-2 5K?X£* 
S8S*tT ot« U TttFe ^ $&ttFefe<fcatc 

S8W©WfflfcK9li] 
[0001] 

[0 0 0 2] 

[ft*©8»] »tt«»±««5ibTtt. Sm-Co 

[0 00 3] HAtt, Sms FeutNiCft^ 
5Snu Fe "N' ' #i£©ffij5BT, 4fflj=i 5 
4kfi, Tc =4 7 0t, H, =14T0S*ft m 
ft* z n &/W >^ir*4«*>5»^ gr FSfcj 
tLTlO. 5MG0e©(BH)max *i#^n-5c:i:, 
30 Sm, FetT^MMbwiKvONOWAfcj:!,,' 

«SftTt»* (PaperNo.S1.3 at the Sixth Internatio 
ul Symposium on Magnetic Anisolropy andCoercivity 
in Rare Earth-Transition Metal Alloys, Pittsburgh 
PA, October 25,1990. (Proceedings Book:Carnegie Mel I 
on Hniversity.Mellon Institute.Pittsburgh.PA 1521 
3, USA) ) „ 

[0 0 0 4] C©S»T?«. Sm, Fe 1(N ,, ©g>* 

« c =0. 2T ( iHc =2kG) TfcStf. £ SfcSHfy 

-fvfletlfcW, w.Hc =0. 6T ( iHc = 
6kG) *»5nB»S. 

[0 0 0 5] ±ffi«»©^JR#>^^ „ H«5fc« t » 6 



3 

±S2ffi*-?«. fimx^-i v Hast 

[0 0 0 6] b*>U &Jg#>5 i -i' y SMi/t 

[0007] mm^y^-i v F&extt. 

6 tt, S m- F e - NaMKStS^fcffl ^fcSJJfi 

mfhtz%&\z&mtimkimv^z.t*&^ie\sit. 

Z. ©«fiBWj£{fc©KB(£BrF©<k r> \z*sX en*. 
[0 0 0 8] Sm-Fe-N^©#aaS©Sjfit«^ 

ttTtt. a*, «-&^'f>=fy hftMHtL ;*;v>x£ 

«seTf>©Ks!ia» a?o*>e»#^t#$nsfc©fe 

&D> S-XSt^ViTSA-T^fe©*)**. EP 0 41773 
3 A2 Kfi, Sm-Fe-N-H-0^l85«llT*^* 

3nx*30, r©«se^K»«i»»ist*v>T3~ 

6S^%©it&jWlA-r3li#iE«Snxv»3. 

X. JKSS^ff fc:*sV>X&5!ifclil>&< t fc 8 o %i>m? 

&wfrp>&^*>?x i> n-AKi^©^*s(c#«-rse 
ate«3nxv>-5. 

[0 0 0 9] !8»S>tOSm-Fe-N 

sweeps® & e p m A&£zfm^m®m \z «t o 

"TSt. «®tCttSmi5«ki;Fe*t7 ; &;^TX«§8X 

SSm^itfF e ©gc+ira*§&©R'fc«5Jl#7 ; EJl':7 r 
XttflgX^ttbX^Si^i&nS. fi8C«t^&2 0 0 

i&oXfcMfB&fc^BteiSSSfcUXL*?. AfrWfc 
WU Sm. Oa ta-Fe £lC$H?LXlA-5£#;L£n 
5. Sfc. 2 o O'C.fcDfcffiWUrea&oT'fe. g^rM 

[0 0 10] C©«fc5fc%gW^ *$6Wg6M:, fiSH 

&gfcUXM&E56±l»±ttUB)W>iS*!>U 
[0 0 11] 

f*6ftSnfcfc©T350< Sm, F e i5<fctfN 



(3) W5-1 9 0 3 1 1 

[0 0 12] 

[fsjS£8m-rs&a©^g] 

[0 0 13] £©«fc Tffi (1) ~ (7) © 

(1) R CfcfcU Rtt^±«7C^5>S*?Snsi 
ffl«±©5c5gT*»5. Sm£^7t;Si:Lr-&tJ. ) £ 
5~15iT?%, N£0. 5~2 5K?X"&$fU 
10 WT GfcJKL. TttFe, SfcBFe^WCo?* 

iSi. l!3fBgfc&?£«&#bXSB5&^£#-5l&l& 

\zi$\,*xmMVTftttt>nz> c t t 

T5flBE5©SBi^. 
[0 0 14] (2) R (fcfcU R«^±S7E5SStf> 5 
i» SJ?Sn-5ia«±©7C5gTa&0. Sm^^TC^tb 
T-^tr. ) S5~15Sf«, N£0. 5~2 5I^% 
8«J&«T (&«U TBFe, SfefiFefeJ; 

R *5.fctfT <£-&*T5S-&^&a©^ LX^&fi^-fcft 
Sffl«9«¥>X§t. -&^STiC^fl:MaSJSL.X^b!Kt^ 

[0 0 15] (3) R CfcfSU Rtt»±«7CSfe&>S 

X-&tf. ) £5~1 SB^aS, N*0. 5~2 5J1^?S 
**U SWT (&£U TttFe, S&ttFefeJ; 

Rfe.tt;T&^#-r5s-a-^&a»«!'bx^)K[ ; ?*# 

Sffi^W-XSi:. LX£&«)6£?*# 

««**-r*««iai:ft*u a3iaai9«f'xe*«fc^ 

fcisv>Xfrfcfc>n, ME«»»xe^6Mffi^bxefc 

»ff -r * is & iine^tt&7«(»tt^ttSBA4* i^ffi^ 
sn. *»Eafl5X8^6fflfffi*Bxsci»ff-r* 

[0 0 16] (4) MIE#«tt»a*t&R. ««Mfc-& 
50 i»*fctt*«fti^^6*J«Sn«±8B (1) 
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Stl/Ttt. 0S*.fctY. La, Ce, Pr, Nd, E 



5 



[0 0 17] (5) ftm&®&&mf$.hftl!i!mffiG1k u. Gd. Tb, Dy, Ho. Er. Tra, Yb. Lu 



[00 18] (6) R (fc«:U Rtt#±!S7n3fl*^ 5~ 1 5S^%, »*L<«7~ 1 4@C : f !*£-f R 

S«Sn-5 1i«£;±©7C^T»Dv SmS^TC^tb ©###*tlfflEffiH*8^&* iHc #ffiT 

T$ti>. ) <£5~15K^96s N£0. 5~25M?% U i3fB*Bffl£jS;l£.i:3SSBJft^a?Br jWSTL-TL 

tfl/, ®m&T (&fc*U THFe, SfcUFefeJ: £5. 

tfCo-e*5. ) -e*oT, &«*>s«f£3*i£#»H4 20 [0026] n 0. 5~2 5JS?%, 

iSa*t^HCJg^StlTfe t) , »SR#*rS** 6000 pp b < tt 5 ~ 2 0 *f8eH-?«» N©-ffilr 

d©t§£\ N©-^W^«0. 5M^S6K±T*0. 

[0 0 19] (7) R (fc«l, RHS±l7C«*5 N, C*S«fctfS i ©£§t^fr35tt 2 5ST%«TT& 

iaK±©7C*t?»0, Sm^^TC^tb 5. N©-&#^WI3«5ffl*SJt^5i:, *i'J-i!fi 

T*tN ) £5~15If%, N£0. 5~2 5M^% ©±#t«afPSS^©(Bj±^+5j-Ca6 0. N. C*5,fctf 

m&tfT TliFe, *fc(iFe*«fc S i ©^fr^*^#MB«8H£je;L;5<fcBr tfteTf 

ffco-cfcs. ) T*t?T, mmit^m^rM^mt^ a. N<D~m\z&?cx'SGzn*c&&tf/izit\3.s i 

[0020] tre**#o. 2 5JSTx«±T*ntf. WEUfcja* 

6©XgKC^ViT» eTS**«^tfSfc«*Kft; [0 0 2 7] KHeT©^3.U-fiS«ffiJE£C<fc 

tt*HA«t»fcfiHW*«nr, «5«E^gB©Kft^ih oTgfcsat, 4 3 o~6 5 o-cgs-eab*. 

7^;k7 7Xttflg©g4fc4&JI©£l£tfi$;t&tt [0 0 2 8] TtJFe. SfcttF e*>J:tfC oTN&rK 

■5. £©fcsf>. *,2ntctZ<D&mtl'*tt.it)m T>P©Fe©^t«42 0ISfXK±, «FtC3 0K^% 

Ae.ns. Sfc, 2»iKK§8£©t££fcSl85fi^3EM© BUT?**!! t*t«f* LV>. Tl»©F e ©^W**Wi2 

&5tl5. **©±IBtt»ta^««. 8 OM^SiS^StBr ** 

m#>&4 yNB&HMU&Hd. «*>^yH [0 0 2 9] ttCpfctt. Mn. Ni, Zn^©±IBJK 

*. o, p, s»©7c*a***snTt>Tt>j:v*a», cne 

[o 0 2 2] *«wfc«to»jeana«53ia^tt, sm (OTvmo^mm^mmxsJcrtT^^ttm^^o 

a (Fe, Co) ir*C!>£4tt : ?IC&* (N) [0 0 3 0] ft*, itLTThi ZnnlO 

u -»**<*<. Mft«tti:ffn«. *&. N*«srr to o 3 1] *5wctt. «Bjrr*±3fcWB*H s *B 

t>lSj±UTKV>««A*t#&n-5. «&ftfi:©Gl±tt. 40 «>Ti>fc<, 60 00PPB&T, S6Ctt4 0 0 Oppm 

[0023] *Li*\,*Mmfcem**mfc&m»z.m&zti*mitiz. 

m#mmm kt, *fsw©iM*»8fi5£»aH;:itt9i hu #attiKa&»5S-B:-f ican^tT'b. 

r*. jja«Hic«**. ft4s. K*^r*(4^x»«fSftt* 

[0 0 2 4] <«5»«>*»Mtt±D«)iSnaa5 fcJ:0««T**. #«ttlS®7><B63!f*«^7CSg 

[0 0 2 5] Rtt, Smm Sfe-S^ttSm**^© ^tt««l»£UTttStt?e{«»DRI«^rS««}rr 
«S©^±S7C^©iaK±T?*-5. SmfiW1.©»±S7c 50 tl«J:Vi. 



R©7 OX^Tt-r-SCt^W^b^. R ©■&**», 
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[0032] ft*. WBWi-xv,*.. ^&m\z'j>i£<t 

5 Oppm . 31*, 2 5 Oppm gS«±©K^*^$n 
[0 0 3 3] <#«tt«g> 

[0 0 3 4] *mW<DmE®3i~Z\t, COJcSftSBHlS 

a^T3&Bni*tt5iM8K5£££8)*.. il5«fi8tfj£§g 

«L<ffi<ft-5. 
[0 0 3 5] #«H4#a©«J**m«. 

r> . a>^5&^«sffi©*H&£«trcfr.5 

«, Zn, Sn, Cu, In, Pb, Ga, S 

[0 0 3 6] *«tt«HttK5«t^Sm&»BUT^ 
*WffllT**iiijW*l/V>3S«. ±EUfcffl«&Wr 

iMHS^awtaatt^aao^fc < t fe-ss. » * k 
«aa©7 o x«±&aoTv>n«+#fc««;*jiRjJ^ 
junaai-ra. 

[0037] #s8#«a©^^«, aran&JhofcAK 

tt5nm£U:. ftK 1 Oom&±T&£;i taWSLVV * 
* y H«Ht U&t<ro«J5tt : J 1 «>*aW*W< U # 
6CH 5 tf m «T, ffSKHl 0 0nn*jSS. 

[0 0 3 8] *&. «Stt^i*«tt*«fl!>*IHc«r 

*#«tt«a©ifc4SB, iwaaaoaa 

tt«B©tt$s#ae«ffl&fi*.5£, »B#>5VyH 

[0039] a:*, *ffii4«atftc2<s£t±©aEseT 
t-r«fcj&itat«BKii*tfa5«^Ktt. Mara* 

[0 0 4 0] <«ii^>3|c»M©«ii^ffitt, r*± 

axat. ^ti^icaftaaftiii/Taflstt?*** 
sfiixgi:. ffiG£fttt?«tta*isTBc&?«ft« 

[0041] ^^fi^©agjj^a 
*B»a***a*«£U *vv?a6tt£t*ff, ajg 
ractCfcOS^^-O^y h*BBU 



(5) «fH¥5-l 9 03 1 1 

-f h ©S&dctt. ±eB&<!>B5#t* 6 txs «fc 3 fc 
[0 0 4 2] *&*-f >=fy h©«rftSff«4*»ClB^S 

nr. &i£-r s«a*ic£ DBi»Mfc?0i»&n« £ 5 

[0043] ^si:ibi;ts^>J^M:® 
ttflsaaaarr. MMMsaatt. susalt^^ 

H©^Mtt£ft±Slt5fc«)J;:iS3n-5. a^taa© 

10 *m*&fcffi5£snfc^j&t, am, saaia«tt9 0 o~ 

1 2 5 0t. 1$l;i 0 0 0~1 2 0 0t, SttSPtltflra: 
0. 5~6 0«HB8«ir*!lt39W*bV>. ft*. & 

^^Tff ft 5 c taw* u ^. 

[0 0 4 4] Jfcv»-e, *&*4>zSy h*a»»UT-& 

Attftt*. ^<fe«[^©¥^fit^att4*ti®£*nft 

fi^gS»SL<tt2iim «_h, ±0»*Kttl0a 
a? id £Lt. 3 6K»*b<Hl 5 jii BUtT* 

<, 1 0 0 0 «m aSKT. mz2 0 0 #1 KTtf * 

[0045] a^sttfttcissgan-f. am©*a«& 
ft^. 

[0046] ft*. *»afc*wT¥5tt : r«i:tt» a 

Ml: i D«« BtiftilTOttMDii *t*t«. a 
JWWpeDiott, a©^SftS^6S«SiDjfL. 
TV^r. -t©-&«-2fitf*£& : F©-&frafi©5 OXt 

[0047] afctHpg>«aaafe 

te&^t-rs. £©art^K£*3?H3t+T?£&e : f 
KiiMtta*af'b©*e»D, rnt«ko-&^e^ic}i^ 

a. a<fcjaa*TE©*frfcTffft3 2:t* 1 fiF*L'K 
fiy$aa»4 0 o~7 0 0*0, «ric4 5 o~6 5 oice 
mtTzztimtiVK. aaiMmm». 0. 5~2 
00 am. ftK.2~ioomffim&£?&ckifitif&L 

40 Vi. 

[0048] ft*. «#a-f Mc*»*a«a* 

ft»c$e.-rci:ft<^fl:Maxefc«-rn«. 
©a<fcK©aafes«iA«ct*«T€r*©T. sftMa© 
aicav>K«tt*ai6n«. 

[0049] ^fc*a*aaa-a-*ci:t«fc 
•3. £&+fc«aft#xa»:wgfi£sn, a<a^ffla 

A-T^fc®. NS:$SlcS^S-&5J:t*iWtli:ft-5. 
50 ^©fcJ&, TTttO**afti*fft«fl5t*Ci: 
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itzck&TZz. m&&-c<omm<o. 25 

U ^SlClS'fb-r-SfcftCtt. Sffi^e>©ffi»*U 5mm 
[0 0 5 0] ^tfX^H^TSS&ffl 

cot*oj»ffiaja««3 5 o-ckt. »C1 0 0-3 

0 0 c&#aF*L<. wnawimto. 5- 
2 4p#m, #tci~i oNfrafr*j:t**»*uv>. * 

fc, #S#X©EE:*J«, 0. 1-1 O&E. fJKO. 5 
~ 2 gUE^T* C £**#*UV>. 
[0 0 5 1] *^K^©IS©#Hmtt» **^X«»fc 

fc<fcV>. £©«£©*«tt;!fXil/T». WiflHeS 
fcliAr, &«Vittcn6CDS-&35fX*W*l/Vi. 

[0 0 5 2] Sfl3«l31©ir»C*sRRW8yiSffJa:ofc» 
3\ £*bfflS©«©#8ES*ffi<-r* 3 
5 0-6 5 0*0, #C4 0 0-5 5 0"C\ZX^iti)^m 
fcfc'U £©IR©fiK«*SS»j»l5Ji©fifly: 

[0053] ^*s» *«tt«K<-ra&»Kv *.m®M 

a©B©jtoi»fc«fco^A»6iftfflsn*©-c. ^fl;©-? 
[0054] &fc*u **®a^aft. 

^©»^-©S»fflSISfiB2 0 0-40 OnftZZtifl 
$f*L<, fi««8l$IHttO. 5~2^ffit-T5::a:*« 
Ertttlx 1 O-'TorrKT. »t:ix 

1 0- a Torr«TfrSJlt*tjif*L<, Ar#XgB$t 

[0055] ftflstt^ rtcE>a*«^»*ftJs-ftr*fc 
»fc, Ar£HI^©#Kfcfi^H&4>Tgfc*md» 
ASSIST:: £©S&M3©B5©fi&te, 

^tt^^afl^aai/fct *©««j: o c t 

jWSF*1/V». JUW9fctt, ttfc£&9l»©&ft.J:Dt>2 0 
"CK-hK < . *-3»*fRlK]Wtff 5 K 7 0 0 1C 

±D^-fc-r«fc*Ctt. SHW»S©8Blia*3 Oym £ 
j@AS»£©#aELftV^fc*SH i «JHV>« C U 
v». c©J:5ftft#-r««a*lWi:ilcj:D, «M© 
^Ifi«i4''toMIIf«iS©itW0. 8 0S 



(6) ®B8¥5-1 9 03 1 1 

JO 

[0056] asttTttafttt^tawuTWssft* 

iofcBBttWIIBn. *©8*. A*ft©KV^«S 

[0057] assfe^©Sii^a^j:^#attfeg©^ 

[0 0 5 8] «»»lCJ:D«&n««Ctt : F©Wtt? 

& icjs i; TMfi^^-r na j; < . m»tt o . 5 - 5 0 n 
mffiK t a -s <fc 5 &tt^g**e»«f l& < t 

[0 0 5 9] #3&9!TW:. »t&^ietWSaffi®Igi: 
fit. cn6©X8*#«flste»B«l«ffc*^TaWUT 

[0 0 6 0] *t\ #*3RmKf tz«ir»rasRUT«» 
5. 

[0 0 6 1] COftSTtt. ®-3^fel'<fcD^«SJ©# 
[0 0 6 2] ©oSSSE^**^, *f. SflfcitTpft 

a«©¥SSfflVin««tv>. ^c^r, ase^^^trx 

5 y &J&Dfflt/r©t>Sl§£ig£U ©o 
ftttCJ:9JMKttllES«M»'*. £<Dtbr> &®\ZiZ, 

Mffifco£»fcg»iitefc*>©£8iR-r 
swTtinin. corn-Si. mat. A^ttM^fSi 
40 [0063] sattwwoistcfce&TtfSff tssfitr 

ffi»U 0- 3 Torr«TT35^Ci:*WSL<. KT©IB« 

[0 0 6 4] ©o^&tUTtt, ig»t>t, Mhitt© 
■d€T. B«»o**©*«3ErSteffl^*Ct38«T** 
At> ^-TKJS©a}ofc#«tt«H*»$SK:^Tfr* 

50 [0 0 6 5] aa©o*fefc^^*©o^}§tt, 
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[0 0 6 6] &t>#&lrfflV>S#M<#i8«l«, #SB1f« 

[oo6 7] f&»#ict>±i2#*&js«t£ffl^ft 
[0068] ms;s£)t3^©*mi#fc^sn-r. mss 
jBwaisiifiWfciRjesn-r, rigg®*^© 

»*?&&ft«B*&J (¥^3^10fl22~23B, * 

* \z»mts.mmmn&*>^ *mw*w&mm#>v*m 
*m.nx* y^3LW.<z>mm±\zM-2icoMmm&&misiz 

[0 0 6 9] #***tt*IC&fr>T*^6tt#&&« 

^ufcgaticsssMTSSAU. rnstf-^sjM?© 

HiBJ&2&<, K»Eft©$&fc«5»;fc**«&*l 

[0070] rote. xjR^->«fii«cD*asfts«btt«f 

[0 0 7 1] ttMtxfifctNCEBfctMMbtt 
amtt?«Kfttt9H Ale $ 6 -T C t ft < #8£tt 

[0072] co«^o«B»*ajsi»Kitteanr. 



(7) «fBI¥5-1 90 3 1 1 

[0 0 7 3] C©«-&©IWKtt«ajgdE*SCtt. «ti 
J*fttt«#*L<JIIV>*!: Affl^fite«, 

ffijfcg&tbTfct. iCVD, ^XVCVDffflCV 

*§© p v saBtafc-rtttfct v». 

[0 0 74] X/ty^'^^SfflW^. StT^Ufc 
10 r^9laIg«f©»***SISIIIffiJ (TO3fl0fl2 
2-2 3 B, *SC«»*¥) Of** McBBSflTV* 
S<fc 5 &»*X/1 y * U C bim* L 

^&ffft'5 ! b©T»i!), ase^Hfc^-ass-c* 

[0 0 7 5] CVDSB. Xfy^*/tl^-5^« 

»dtr*jit«»*c**©Tr»*i/V». fjcvDffiSfflVi 
a? «*.«. nns»bfeji^©±tc?a5e : psse 

CVD£frfc*fi.fcV>. 

[0 0 7 6] SftCVDfc«fcD#lKtt«fi*JBj£-r*S 
[0 0 7 7] ±EUfcft«J«fij£©«, ««»x*;^ 

[0 0 7 8] Cl©i5tt8«e<)X^.;i/^-?£#A-5^ 

titit «a*fr©«!W*<fciXf«i«»$STr, u^t> 

^H*o^-aW*©»RI«&^-C*, KJS©IW»a* 
[0 0 7 9] #EifflSfc*^T*#/7i-5?3>£ 

tt, «»©S&**#tmWfc«««x*;M £ - »k 

TSfififcl/Ttt, 0J*tf. #&8B86 3-42 7 2 8# 

[0080] *ij;vzL— i?a>wamm<o— m&mi 

tt, »#*An&ir-5'>y8«aiaiEa«T«#«i 
6*-e©rt^ffi8 iic^-r-5t*ic. #s>i-9 i, *i 



—59- 



(8) 
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if 8 <DWm 8 1 ICT, MW\ 9 1 fc«fc K)®ft® 6 iZS. 

D ffi#£fTft5*>©Ti&.5. 
[0 0 8 1] 7a-^3 >©&©£•«&#«. # 

X. m^m\t2 0~4 0#g£. ^r— »^8©HIte 
f&KS 800-2000 rpm gfl?. fi&fi 1 5 ~ 7 0t:@ 

fc, ^fiSttttfiSif^lSiT^i^^gtt. 0. 5-10 

[0 0 8 2] Z<D&*>12.*1] ;7^-~J 3 >\Z&^X& 

[0 0 8 3] ft*. ±BBL;/c&#ffili < fcO#5B&«g£ 

mEm?&mgk-rzz\t&$>ztf, mm 

■rntf* < , #stt««* tcaaMHBctt? nm&. lx 
t,n:*><kv>. 

[0 0 8 4] m±^Wfc^fffi©«fc5^fiS5«i^{CitS 
[0 0 8 5] Ftt&CD«&fr 

^»L.fc«, s&aaa-rntf, he&ts/'W 

[0 0 8 6] £©#}££ffl^5«-8\ SSO'CetT. if 
*Ktt5 0 0 < CKT'T«E5Kt? fcte^pUBftA-f 
*J8V»*. Sfc. n-f >y©»*©¥i§&Tgtt#fclH 

0. 5~3 0/zn Sftfr-SCtJ^aFSUK ■ftf^K 

[0 0 8 7] «S»*i/W>^©»5tEi©a^»«ffc 
AW >^©»*©^#f:M$fc|g£3ftft^rtt, 

; m >y<o®2i<D'&&*tA&7&i€z tfnmmm< tt.r> 

^l/.y^3>^&ffft'5. J*»Wr©£EAfc«rfcfWffitt 
£V>#, a#, 0. 2~l6t/cm 2 gaT&3. 
[0 0 8 8] ft*. E ©J; ftW^vl* 



Hti : ?©«Nfc«g(|&:#tf]atIB|SlLT^S z\ i*t#* L 
T?frft*tf<klr>. 

[0089] /t-f >* r fc«fcDase : j i *i»^-r*fc»© 

5 5 013^. »*b<tt5 0 0 , C«T 

t*. &s&siUftt5 5 o-c^TTebntiiRfCWfEeft 
jo <. !&sft;tega<»£ft-5«k5t;:AW ^©awucj&i; 

TSl^K-rntfJ:H*t. 1 5 0 "C^iSTSSif-SA-f 
v>. *&, 55M&S©»©S«##l$Ktt. 1 0#~5P# 

a:t»ai. JoffiUft*«&an»'r-5#a*wsL<, en*. 

ti. *y hVl'Z+JVXr&mam (PAS) «tf 

[0090] ft*, w^ic^Dttsttfrettg-rs 

a? >5 r ©HW(filTT*oT'b. -TfttetA-f 

>y*»^!Kfi8iCftoTVift<Tfc, ^R5j?>xw H 

[0091] ss&$aJi&. ittrs. GBa§«p-c#m 

[0 0 9 2] £JH#>?V y HSSH^Sii-rslKttt. 

u z.<D*\zm&®*&i&xvxmfrm&-tzj3m*m 

[0 0 9 3] fiBSS«a**^S«A-f >y^fc!9:A-r5* 

#a»c«ficsnK«ft<. csjAif. /w>^tsjssuftv> 

»S (X^>l^X^f) ©-f >^7t«fc088*fr-5^ttft 

4» [0 094] Ktttt* O/t-f >y 0D***tt»telB«3 
tlftV^i. /t-f >^©#^*tffi5i^5 t^tt*t«< 

ft o t«&s¥< l t € \zm-n. wm.ttw.mm e. < < 
fto. •&=t^iSf-rifst«&«P'L«:t^ic*fflEtt»a*t 
jfKfto-fif*©-?. a«, /x-r >^©#^^i o- 

4 0»«%i-r5 2:t*W*LV». 
[0 0 9 5] ±g«ESi«:^iJg, MWiZI&VX 

AW>y©-g5SfSS?ALTfcJ:Vi. fi85»*^AW>^ 
f »C^-{C^«-r-5&J?)IC«-«»«±©AW 
3?t3tl5^. ««ftif©JtiKMmiiffift^!K©^JIi^> 
50 r-f v H«S*Sji-r5«^. J*»«rfciB5^S5!ftttB<& 
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-HJ-fcScn-f >^SfflV^T^»L,feS, w>^©- 
©# 3 2MKtt«-a©JP3£»<-e£ft 

mm&m vfr*>f&m&\t&TLfc 

A-Y >y&M¥&2H:Z>Jj&&m>Th <fcV>. 
[0 0 9 63 $&#Al'> : ?<hffi5»*^£&Sffi»j# 

S-SS g#tt&Ji#>7V v FffiE£#S 

coo9 7] »K*«j;t;^ig-r^is©M»#:oaffi«. 

5 5 CC^T. 5f*U<«5 0 OTZUTtTZ. £©B1 

5. «E»^OiaStt5 5 0"C«T-t?*n«#t®(Stt^ 
<, 8&j^c&S£3ft5iteSa<#SftSJ;5fcA^>y 

©isjafc^c-rs^fl-rfttfjci^ i 5 ot;*«t? 
[0 0 9 8] zne><D%m\z&K>®mt<titz&mtf>7 : 

«&#(C«fcO, #ffitt&«©A^>^£#ffi£l!ia<!:l<T 

♦t-saesmmsft*. #isttsa«»ciffl 

©ffiS&?- * ft 5 «t 5 KttiW -5 £1 i: #t # S b lr» 
*», ^U&J:5Jc1S»©«5fi^*i^*ftT^T ! b«fc 

[0099] #is9iTtt, #ffi&«a^&> ^sicjs 

j?$&je^s««©#jKttsg*i»*-rft«. #ffi*ft 
t&vimtts.z>. mz, iMVTcmLmLwm&jjmo 
#«im«aaw<fcD^©T% ro^KMrsa-? 

[0 10 0] *SSteKa©-eB«rB5*-r-5*j*tt«rtcK 

[oioi] «i&5¥<igi5<fctfffiax;g©v>-rft 



(9) 1$§8¥5- 1 9 0 3 1 1 

25 

#u ffiH&^sffi©gsfc&K?ik-r-5. &»#x 

[0102] K±T?tta©»xe-Mbie-*«i»^x 
g-saxe©Ji-efTA^^ic^v»rgiKb^*t. & 
t &axe t £#**i§8t*-irii$ urfTfc 5 
«^K^»ctt. awwxs-stawxg-sftxe-tt 
ax@©j®TfT&oT ! fe«fc^. £©«•&. aiwxat 

<fc 0#fc^<fe^<£»©«-xe(X«fc 0£&«8&^ t U 
£©^&l»&T£gft;Xgl;:.fcDg*bU ffi5l&T£!H 

jrrs. *-ut, »#xe£«axig£«, #mbtt 

^ftJItt-efrfc^g^ ««9»xe*^^ft:xsic^fT 

gftxea* e mccaiaiFf? -r * BtatsttT- 

# [0 10 3] mmtfyy'j v Y-wsvw&xm 
±se© ± 5 »cLTS?ii^ftfc#fflEttffia**-rs«5«it 
a«. stmrt-i >-y>t>\zftWi-i£tiTmmx>7 : <{ 

[0 10 4] ffi J ffi3^>5 i W y h*affi©»itt. fiS©5& 

[0 10 5] J«Jg^(C^tMKtt^<» 3>7'W'.y-> 

[0 10 6] ffl^5A^>^K«4£fMfEtt&<, i>»© 
Wlli^^^Y a» Hffi5fC?iJfflSftS#a#|g«:fflVift« 

^'J7S K«fJ§^©&as»^Stt«*«g*ffl^ftfi<k 
«c*, Jg-&^©A-f >^©^(ztt«r»cS!lKfi^ 

40 [0 10 7] mT3*tL?£/U>?t<DM&lj&\zmzM 

f'y3>^.mo^kmzmzmmtfsi<. ^»©*#*^ 

jSSfcS^-rfttiJ:^. 
[0 10 8] fc*, *MB#>5r-< f HffiHtCtt, ±|HL- 

50 TViTfc<tVi. 
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[0 10 9] 

coiio] im&mu 

itifflSc*S10. 9Sm-8 9. lFe7?*4S&^> 
rfyhSfPKUfc. dO#-&^-f>=f5/ MJTh. Zn 
17 ^©Sffi#&#|jg©ife§Ji1Si£;£U ¥i3*§.Si&&«#ij 
3 0 0 wm T&ofc. a*, teS«jfi«x«iii(fffifcJ: 

[0 111] #£&-f McSfWbMSSJS 

vfc. ®mmmu. Ar^*Hfiw»fcTi i sot; 

-CI 6B*IWfT&o&. 
[0 112] »(Mbffiaft. M*f 

[0 113] <*fttt?o§BS>*fc. 

[0114] <«Ett?o«a>j*:fc. «Ttc*-r&^ 

[oils] a*MM®*^*a^«sw!^tiM«tt 
mm®. 

xn. ¥J^i(S?g4Miii s-emi^Lfc. #-;>3;u©« 

g*i#JBEttl 0- 4 Torr«TtL&. 

tfRSKAlsfc. CuCli 
jfc;VA73 FSacSJB^fc. ±IB#fHRiI£&©CuC 
1, ©«£tt. 0. 1 5 mo 1/1 Tfctjfc. »t3€fSiaS 
tt3 0"C, *85»«tt0. 5 k/iss? tVlt. * 
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* [0 116] C0J:5lClsT»j&3nfcCuttBI*¥J9 
IPS 2 OnmTa&O, ffiBfi^W^MfcHoT^fc. Z\ 

[0 117] £&, »o€9§teC r C Is h 
(fi-&«©»ffitt0. lmol/1 ) SfflVi. ■*-© 
«l*-kEfcPI*fcl,T, 8Ctt?*nifc:¥J5jP3 2 0iia 
©C r&ag^i&Ufc. £©«5*fr?*&fc.5«B:5»* 

[0 118] 3Ettft<»B«»fc;fett&t»iM3J:aC|E 
±E*fldtt^ *BW»£E 1 0 " 5 Torr«T©£2&#X2?ffl 

5ft^£A*l, K£Jf|*g£ 1 0-'TorrWT*7?^L 
&. Ar»X*«Xl/ria*rt*l O-'Torr 

McfctI n*m>&. C©«k5fcUT^Sn& 
I n&Stt¥i$JI£l OnmT&D. ®5&T©:£SS£ 

3iUfc. 

[0 119] Jfctt©&»fc. ±B3!EfldS^ft, 
1 0- , Torr©g*#X£H«'£*e¥J9*H 1 g3tfm Si? 

&BBttD->7Mo. 4iLt. ^©U">7 r ;i/No. 4 
£. «S*i^®*>6l 
0-2 0nm©ai5S-e©^aS*tl85ST**#jff© 
KSSS&g© 1 0 »£UiSS*> o fc. 
[0 12 0] Zfte><DV>7)iam&ll IHc ^.fctfffi 

3» svsMj^iosi^Lfc. cine 

©*>^©K3frgr*a**x»«ftc:«fcDa!B£Ufc. c 

n^tt. -y->yjn?iiiiit^i:, 2 0 ccosga+fc m 

[0 12 1] 
[SI] 



No. 



iHc 
(kOe) 



4tcIs 
(kG) 



(ppm) 



iHc 
(kOe) 



4 71 Is 
(kG) 



(ppm) 



1 


8.5 


13.5 


2000 


8.2 


13.3 


2800 


2 


8.0 


13.5 


1800 


8.0 


13.4 


2400 


3 


10.0 


14.0 


1500 


9.5 


13.8 


2300 


4 (JtGfc) 


8.0 


12.5 


8000 


2.5 


10.5 


32500 



[0122] & 1 fc;*Stt*lt*a»S, *5g^©^**t <fifflM#>7^ y F«5©«iS>3l;66« 1 TSSfjgL&S 

[0123] imam 21 so ufc. 



—62- 



(11) 

19 

[0124] s-r. x.-#**s®m<n®***i%mmz® 

it. M,#mz\$, 8kgf/cm J OJE*-e©lt$nTV^^ 

&#x*£ii9gBX7iJ-£ttfflU istffix^'j-ikgic 

til, 5 Otf AOmin©SSm©S^XT«SlSIS-&fc. 
[0 12 5] JfcHT, a5)KT£n>^W.y^3>^ 

JO 

[0 12 6] cn&©*MW*>5 i W y F«EfcOHT« 
[0 12 7] 

[HI] 



§I¥5-1 9 0 3 11 

20 

mi] m*i&Tm&\zmmmtzmfctzmzm^ 
z**;yzL-i?a>\zj:z>&m.mwoiw*7K-?mw 

6 

8 *r—»{f 

9 1 ##>i- 

9 5 fr&mQfr 





(5i)mt.ci. 6 mm^ frpmw^ fi mmm^mm 

HO IF 41/02 G 8019-5E 

// C 2 3 C 8/26 7516-4K 
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